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ABSTRACT
The United States has taken initial steps toward developing a high speed rail (HSR) network, but
the domestic workforce experience and institutional knowledge necessary for the planning,
design, construction, and operations of HSR is underdeveloped. This paper describes and
provides preliminary assessment of the High Speed Rail Learning System (HSRLS), 
a demonstration project that seeks to address gaps in HSR knowledge and skills in the US. The
HSRLS developers designed an online education system to serve as a clearinghouse for rail-
related information and content, connect teachers, trainers, and students at pre-, and postgraduate
levels, and to collect demographic and professional information on groups and individuals
interested in HSR. The paper explores the technology review, selection process, and content
developed. Website visits and demographic information from over 4,000 unique individuals and
600 HSRLS course registrations are analyzed and assessed. 
Key words: Higher education, Workforce demand, High Speed Rail, Railroad education, On-
Line education, Web-based teaching and learning
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1. BACKGROUND AND PROJECT INTRODUCTION
The United States (US) has taken initial steps toward developing a high speed rail
(HSR) network by establishing the High Speed Intercity Passenger Rail (HSIPR)
Program under the Federal Railroad Administration (FRA) [1], and by proceeding with
the planning and implementation of various corridor projects, such as the Chicago to
St. Louis high speed rail route in Illinois [2], and the California high speed rail [3]. Safe
and successful implementation of HSR requires a large group of experts representing
various stakeholder groups, including large, regional, and local (short-line) railroads,
federal and state agencies, engineering consultants, contractors, equipment
manufacturers, and technology providers. The necessary workforce and expertise for
planning, design, construction, and operation of an HSR system must be established in
the US to ensure successful growth of the HSR industry and domestic job creation, but
domestic experience and institutional knowledge are currently underdeveloped.
Domestic educational opportunities have been limited to workshops by industry
associations, such as the American Public Transportation Association (APTA) [4].
Recently, a limited number of university courses have started to shed light on high
speed rail development, such as the ones provided by the Mineta Transportation
Institute (MTI) or University of Illinois, Urbana-Champaign [5, 6]. Despite the recent
increase in offerings, it can be questioned whether the current efforts are sufficient for
a nationwide HSR system that industry experts have suggested will require an average
of 20,000–35,000 employees per $1 billion spent on HSR infrastructure [7]. 
Education and training can be provided through traditional university courses and
training seminars, but the cost of attending courses in person can limit attendance and
participation in a geographic area as large as the US. While these methods should not
be neglected, the use of online technologies that has grown annually in double digits
over the last decade provides several advantages and opportunities. Web-based
education suits the HSR area extremely well, as the demand for HSR education and
training covers a large geographic area, but the number of participants at any single
location is limited. Web-based technology is also ideal for collaborative material
development and information sharing.
Michigan Technological University (Michigan Tech) and the Mineta Transportation
Institute (MTI), funded by the Federal Railroad Administration (FRA), developed a
proof-of-concept Web portal called the High Speed Rail Learning System (HSRLS) [8].
The overall objective was to assist in the development of nationwide High Speed Rail
educational and training capabilities through the use of Web-based technologies, and
the HSRLS project included the explicit goals of establishing an online system that
could develop into a clearinghouse for rail-related information and content; connecting
teachers, trainers, and students, both at pre-and postgraduate levels; and to collect
demographic, professional, and usage information on various groups interested in
obtaining information on HSR. Feedback from the HSRLS proof-of-concept has been
positive, and no significant difference was identified between educational formats used,
even though some modules included highly interactive content instead of fairly basic
presentation recordings. While the project did investigate the different modes of online
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and face-to-face learning available, and tested user satisfaction for the modes and types
of learning developed for the project, it was not designed to compare learning outcomes
based on learning mode or type, nor was it designed to compare learning outcomes or
satisfaction with traditional face-to-face courses.
2. DATA AND METHODS
This paper uses a literature review to provide a brief introduction to the online
education and related technologies. While there are numerous research and publications
in these topics, little has been published in their application to railway, or more
specifically HSR education, so the research also included review of professional and
academic Web sites and expert interviews to complement the data found in literature.
The paper also provides a synopsis of the HSRLS development and uses quantitative
statistics and online surveys of HSRLS users to document the user demographics and
their experiences on the site. A more detailed description of the project development
and background research can be found from the final report posted at the project Web
site (access requires registration). 
3. ONLINE EDUCATION
As one of the oldest organized industries, rail has a long and successful record of
traditional classroom teaching and learning in higher education institutions and
industrial locations for professional, vocational, and technical training. However, the
cost of attending courses in person has always been a challenge in geographic areas as
large as the US, and the rail industry has looked to new methods to reach a significantly
reduced, geographically-dispersed workforce. While traditional classroom methods
should not be neglected, the use of online technologies can provide advantages and
opportunities to reach a more diverse, mobile, and dispersed rail workforce.
The workforce of the future is increasingly comfortable searching out new ideas and
understandings via Web portals, social media sites, and other electronically-mediated
information sources, and students are driving strong growth in online course offerings.
Even though the growth of online enrollments has slowed down slightly, it has
expanded significantly faster than traditional education (by double digits annually over
the past decade), and even traditional methods take extensive advantage of digital
simulations, PowerPoint presentations, online tests, and blended courses [9]. Users of
online learning report several advantages over traditional classroom learning, such as
accessibility, flexibility, workability, speed, variety, and cost [10, 11]. Recently, demand
for online learning has been driving development of online education through systems
known as massive open online courses (MOOC), which are provided by consortia such
as Coursera, EdX, and Udacity. MOOCs represent the organizational and logistical
benefits of distance learning that are driven by the development of e-learning
technologies that can be distributed to more people more often, with greater flexibility.
MOOCs have witnessed explosive growth since they were first introduced in the late
2000s [12], but questions concerning their effectiveness continue to be studied,
particularly regarding completion rates. 
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3.1. Online Delivery Methods
Online course content delivery may be delivered synchronously (live) or
asynchronously (on-demand/recorded), and can be offered in a blended learning
environment combining online, in-person, and traditional instruction (Table 1).
Preparing, delivering, and accessing online learning requires robust, high-speed
Internet access as well as suitable infrastructure and end-user equipment. Most
computers manufactured in the last several years are more than adequate as end-user
terminals, and a dramatic increase in mobile devices with data access provide new
channels of content access, but many students in the US continue to face technical and
financial barriers that may limit participation. Online course delivery also requires
systems to help instructors and students manage classwork and communication, and the
means for employers and institutions to track and assess the progress and ability of
students. The scope and speed of technical support and access to content experts are
also critical considerations.
4. ONLINE EDUCATION AND TRAINING IN (RAIL) TRANSPORTATION EDUCATION 
Technology and needs assessments conducted as part of the project investigated the use
of online technologies in transportation education, as well as the current methods and
practices for (high speed) rail education. The investigators reviewed existing systems
and interviewed system managers and users to gather the information presented in the
following sections.
4.1. Other Transportation Fields
While universities are starting to offer selected online transportation courses, the reach
of online education in transportation is still quite limited in the US. In addition to
universities, other professional entities and institutions have varying online offerings.
Some of the examples include the National Highway institute (NHI) [13], The
California Department of Transportation (Caltrans) [14], and the Consortium for ITS
Training and Education [15] (CITE). While not comprehensive, Table 2 summarizes
and compares the main characteristics of these example systems that use slightly
different tools and approaches. The majority of offerings are provided in asynchronous
format, rely most commonly on written materials, and most systems have been
developed for a specific internal target group, as opposed to an open use by the public.
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Table 1. Synchronous and Asynchronous Learning Delivery Characteristics
Synchronous Learning Asynchronous Learning
Time of delivery Live interface and interaction On demand (pre-recorded)
Common Tools Web, video, or audio conferencing Printed books, E-books
IM/chat Websites
Live virtual classrooms Multimedia
Physical classrooms Podcasts
Laboratory demonstrations Interactive demonstrations
4.2. European (High Speed) Rail Education and Training
Since high speed rail development in the US is still in its infancy, European experiences
were reviewed to understand the educational and training approaches of a more mature
system, and the links between HSR development process and related education were
examined. Figure 1 presents a graphic that divides high speed rail project delivery into
phases [16], linking each phase into the related educational approaches that include
workshops, professional training, academic courses and collaborations, and Web-based
education and training. 
In Europe, the roles of each entity in the education and training process are fairly
well defined. Universities cover the whole lifecycle of HSR development process most
extensively. There are no university programs specifically dedicated to HSR, as it is
considered to be an extension of various educational programs specializing in railways,
such as the Masters of Science programs at the University of Birmingham in the United
Kingdom, or the École Nationale Des Ponts et Chaussées in Paris, France.
HSR workshops typically concentrate on planning related issues and target
engineers, elected officials, etc., who are involved in the process of establishing a plan
for, in many cases, large HSR development. The International Union of Railways (UIC)
is one of the most prolific actors in Europe when it comes to organizing these
workshops [17]. The training providers and centers, on the other hand, tend to
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Table 2. Comparison of Available Online Education Systems
Case Study NHI Caltrans CITE Utah DOT FHWA
# of courses 100 7 50+ n/a n/a
Types online text PowerPoint Various online text online text 
of course book book book
delivery
Synchronous/ asynchronous asynchronous both asynchronous asynchronous
asynchronous
Cost free free $40–$200/ n/a n/a
course (free 
for univ. 
students)
Target group Highway California Intelligent Utah DOT Federal
workers DOT workers Transportation workers highway
Systems (ITS) employees
Community
LMS Adobe Articulate ATutor Adobe Adobe
Connect Connect Connect
Assessments Quizzes/ Final Exam Exams for Quizzes/ Quizzes/
Final Exam cert. programs Final Exam Final Exam
Certificate Quizzes Yes Yes for Quizzes Quizzes
some courses 
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concentrate mainly on training the operational workforce. They rarely specialize in
HSR, but cover all training needs by the railway industry. This operational training was
traditionally performed by the training departments of the state-owned rail companies,
but the field has changed, as vertical separation efforts have broken down the historical
companies to smaller units, and privatization has brought new stakeholders to the field.
Specific training is also conducted on-the-job and internally by the manufacturing
industry, especially in topics that directly relate to their products.
Excluding the use of learning management systems (LMS) by universities, on-line
education has not entered the rail market in full force in Europe. Most officials from
European rail systems interviewed for the project noted plans to incorporate online
education, but actual implementation is still on its way. The notable exception to this
observation is Spain, which has developed a fairly extensive online presence, including
an online MS program: “Design, Construction and Maintenance of Railway Line
Infrastructure and Facilities” provided through a collaborative effort of the Structuralia
firm and Barcelona Tech. Another recent development is a Railway Global Executive
MBA Program which will take advantage of blended learning approach in the form of
residential periods, combined with global community sessions and action learning
projects (UIC) [18]. On the technical training side, the Rail Training 2020 report noted
that some training centers are engaged in the creation of products for self-training/
e-learning and, – more importantly, the importance of self-learning/e-learning is
increasing [19].
Figure 1. HSR Education and Training Roadmap in Europe
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4.3. US (High Speed) Rail Education and Training
According to the 2011 document, Handbook for Higher Rail Education, the estimated
number of academic rail courses offered in Europe is approximately ten times the
number offered in the US, so it should be no surprise that HSR education and training
opportunities in the US have been limited to workshops organized by APTA and to a
few university courses, offered mainly by the Mineta Transportation Institute (MTI) and
University of Illinois, Urbana-Champaign (UIUC) [20]. Online education is even more
limited, although both MTI and UIUC are starting to take advantage of online
technologies in the delivery of their HSR courses. UIUC has recently released three
courses in HSR planning, engineering and construction management, which are all
available for online students [21]. 
Outside the HSR field, the US private freight rail industry has been adopting
computer-based training for several years, as current regulations require a regular
training and re-training process for the majority of the operational workforce. For
example, the largest freight railroad company in the US, the Union Pacific Railroad
(UP) offers almost 100 computer-based training courses to its employees and has
reported that the shift to computer based training allowed them to reduce the training
workforce by almost 75 percent, resulting in $7.5 million in annual savings. The
majority of UP employees today reportedly prefer to conduct their training online.
Another large railroad, CSX Transportation, reported similar numbers with 85 courses
available and over 80,000 course completions annually [22]. Contractor Orientation,
another interesting example of privately based online rail training, is a collaborative
online safety training site. For a fee, the site provides safety training in an asynchronous
setting for private contractors who need training before they begin work on railway
properties [23]. Railroad associations, especially the American Railway Engineering
and Maintenance of Way Association (AREMA), have also started to expand their
training materials to online format [24]. 
5. HIGH SPEED RAIL LEARNING SYSTEM (HSRLS) DEVELOPMENT
Online learning requires more than the technical capabilities to transmit data across vast
distances. It also requires structures that provide access to information, systems to help
instructors and students communicate, and the means for employers and institutions to
track the progress and ability of students. The structures and approaches are well
established through tools that have been tailored to meet the online learning
environment, such as portals, content management systems (CMS), learning
management systems (LMS), Web conferencing tools, Webinars, and Websites. The
HSRLS is designed to use these tools to coordinate the creation, storage and distribution
of new, advanced HSR courseware. A brief explanation of the structure and components
of a fully implemented HSRLS and their roles are provided in Figure 2.
The project team performed an assessment of available tools, focusing on products
that meet student and teacher needs, have an open architecture for long-term support,
and are easy to deploy with minimal development and configuration time and effort.
Based on this analysis, the team selected the Moodle LMS and Joomla CMS for the
HSRLS implementation. Both products are open source, offer a suite of plug-ins, and
are widely used by teachers and learners. The learning system was deployed on a server
with widely used, secure, and standardized components (Linux based, Apache
Webserver, using MySQL database structure with a PHP hypertext processing module –
LAMP). As the program grows, it may become necessary to readdress the CMS and
LMS choices, but both products have large user development bases that are likely to
provide solutions to any problems encountered and are highly scalable.
5.1. Content Development and Delivery
The HSRLS components were tested throughout the first part of 2013 and released to
the public in early July, 2013 through the Michigan Technological University High
Speed Rail Learning System (HSRLS) Website. The home page provides basic
information, including HSR news feeds, links to other HSR and online education sites
and basic descriptions of available educational materials (figure 3). The team also
developed HSR related content that allowed registered stakeholders to study HSR
topics without a fee and provide feedback on content and technologies used. In addition
to the research team, three external subject matter experts were contracted to assist in
developing the content. Table 3 summarizes the selected topics that have been
implemented to date in the system. The topics were selected based on earlier
assessments of HSR education in Europe and the US. Since HSR development and
education is a fairly new phenomenon in the US, the portal content concentrated mainly
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Figure 2. HSRLS Components and Roles
on introductory HSR topics and on material related to system planning and
development.
Because the majority of online education is provided in asynchronous format, one of
the objectives was to test different methods and tools (JavaScript, Adobe Captivate,
Adobe Flash, iSpring) that allow varying levels of interactivity in the learning process.
The investigators hypothesized that the introductory course (HSR 101) would be most
attractive to students, so it was selected as the test case for alternative development
tools. Each of the four HSR 101 modules were developed for asynchronous delivery so
that students could review the materials at their own pace. Modules 1 and 3 were
developed using raw JavaScript code, HTML, and JavaScript libraries that offered a
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Figure 3. HSRLS Home Page (http://rail-learning.mtu.edu/)
highly interactive user experience, while modules 2 and 4 used iSpring, Adobe Flash,
Adobe Captivate to provide a more “traditional” approach based on PowerPoint
presentations: 
• Module 1: High Speed Rail - Definitions and Components (JavaScript)
• Module 2: History, Benefits and Vision of High Speed Rail (iSpring, Adobe Flash,
Adobe Captivate)
• Module 3: A Closer Look at Countries with HSR (JavaScript)
• Module 4: HSR Demand, LOS, and Market Share (iSpring, Adobe Flash, Adobe
Captivate) 
The user reaction to different formats was collected through surveys (analysis
provided later in the paper). From a developer perspective, there was a significant
difference in development time between the approaches. The reduced interactivity of
Modules 2 and 4 reduced the time required for their development by more than fifty
percent when compared with the more interactive Modules 1 and 3.
6. ASSESSMENT OF “RAIL LEARNING” USAGE
Three kinds of data were collected to help measure and assess who used the portal, how
it was used, and what the level of user satisfaction was:
• Basic tracking information on the Website/portal,
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Table 3. HSRLS Educational Modules
Category and Synchronous/
Topics Description Asynchronous Technologies used
WORKSHOPS
High Speed Rail Videotaped Synchronous (during Adobe Connect 
Workforce presentations of ½ day workshop)/asynchronous Pro Webinar
Symposium workshop (recordings)
AASHTO – Recordings of Webinar Synchronous (during Adobe Connect 
SCORT Rail presentations workshop)/asynchronous Pro Webinar
Workforce (recordings)
Michigan Rail Recordings of live Synchronous (during Adobe Connect 
Conference conference conference)/asynchronous Pro Webinar
presentations (recordings)
HSR MODULES
HSR 101 Four module series to Asynchronous Java, PowerPoint, 
introduce HSR topics iSpring, Captivate
HSR Three live Webinar Synchronous PowerPoint, Adobe 
Management lectures Connect Pro 
“Minicourse” Webinar
HSR Planning Recorded powerpoint Asynchronous Adobe Connect 
and Construction presentations and Pro Webinar, 
supplementary material PowerPoint
• Demographic information on individuals who registered for HSRLS
courses/modules, and
• Anonymous survey responses of students enrolled in the various online course
offerings.
Table 4 provides information on site visitors to date. The statistics are broken down
into three groups, (1) those who visited the site during its first four months of operation
when new content was regularly released on the site and marketed via emails (July-
October 2013), (2) the following 12-month period when content on the HSRLS has
remained static (November 2013 through October 2014) and (3) total for the whole time
period since the site opened (July 2013 through October 2014). The statistics include
both visitors who did and did not register to specific courses.
Generally, the site has consistently attracted significant numbers of visitors over the
course of its existence online. Although site activity was certainly greatest during the first
four months, when publicity and marketing for the site were also the greatest, the site has
continued to attract visitor interest to the present day.
A total of over 3,500 visits were made to the site between the launch of the site on
July 2, 2013 and the end of October, 2013, representing contact from nearly 2,200 unique
individuals. In the 12 months following October 2013, approximately 2,800 more visits
occurred, including an additional 2,000 unique visitors, for a total of approximately
4,200. The vast majority of the visitors were from the US, approximately 72.3%, and the
second-most frequent visitor nationality was from India (approximately 6%).
It appears that the average number of pages and the average duration of each visit
has decreased, which is most likely due to relatively fewer number of visitors enrolling
in online courses over time. The synchronous courses were only offered once or twice
and recorded for later asynchronous delivery, which may have contributed to a decline
in their attractiveness. During the most promoted period of 2013, the average visit
entailed views of about 5 pages and lasted an average of 5 minutes and 17 seconds.
These figures decreased to 3.9 pages and 3.6 minutes, respectively, over the course of
the project. During the launch period in 2013, the site also yielded a “bounce rate” of
48%, which refers to the percentage of visitors who entered the site and left rather than
continuing to view other pages within the site. Over the course of the project, the
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Table 4. HSRLS Site Visitor Descriptive Statistics
7/2/–10/31 10/31/2013– Total or average since 
2013 10/24/2014 7/2/2013
Total site visits 3,568 2,792 6,360
Unique visitors 2,176 2,012 4,188
Page views 17,512 8,130 25,642
Average pages/visit 4.9 2.91 3.9
Average visit duration 5:01 2.22 3.62
(minutes)
“Bounce rate” 47.25 63.32 55.295%
bounce rate increased to 55.3% (including a rate of 63.3% after the launch period). As
there are no other similar HSR sites, we cannot accurately compare these figures.
However, despite the novelty of the site and the relative lack of marketing, it would
appear that many visitors found the site to be informative or useful enough to probe
within it and spend a moderate amount of time, even after marketing and publicity for
the project was largely curtailed.
Table 5 provides information about the type of device used to access the site, along
with the quality of the visits associated with each device. The vast majority (91.6%) of
site visitors have used desktop computers. Moreover, those who have accessed the site
with desktop computers tend to visit more pages and stay much longer at the site.
Mobile device users spent noticeably less time on site, with the average visitor viewing
little more than two pages and staying for just about two minutes, which is around half
as many pages and minutes associated with desktop users. While no data was collected
to understand the reasons between mobile and desktop users, the fact that the site is not
fully optimized for mobile devices may be one reason for shorter visits.
Since the project began in 2013, a total of 571 visitors have registered for HSR
modules available on the site, with most of these (339) enrolled in the “HSR 101”
(Introduction to High Speed Rail) course. Additional demographic data for many of
these registrants were submitted during the enrolment process and are presented in
Tables 6–8. (The total number of valid responses varies from table to table due to
varying response rates to each item.) Unsurprisingly, many of the registrations occurred
in the days immediately following publicity associated with the site launch, although
approximately 130 individuals have enrolled in 2014. As indicated in Table 6, most
registrants identified themselves as from the US, which is consistent with site visitor
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Table 5. Type of device used by site visitors
Average visit duration
Device type # visitors % of total Average pages/visit (minutes)
Desktop 5,939 91.6 4.36 4:26
Mobile 337 5.2 2.38 2:09
Tablet 205 3.4 3.45 3:21
Table 6. Nationality of HSLRS Course Registrants
Nationality Number % of Total
US 295 59.7
China 16 3.9
India 18 4.4
U.K. 9 2.2
Canada 8 2.0
Other 56 13.9
Total 402 100.0
data collected anonymously. Visitors from the US were followed by representation from
China and India. 
The most common background of course registrants was students (34.8%), as
indicated in Table 7. However, a sizeable percentage of registrants identified themselves
as “Rail Industry” professionals (28.5%) or other types of professionals (18.4%). The
variations in the backgrounds of registrants highlight the interest for HSR education
from various stakeholders, but probably also the fact that offerings are limited, so
people from varying backgrounds are interested in the available materials.
The single most common organizational affiliation was with Caltrans, the California
Department of Transportation (32 registrants). The organizational affiliations of
registrants reflected a panoply of other public and private agencies, including various
colleges and universities as well as the California High Speed Rail Authority, Amtrak,
the Illinois Department of Transportation, the Los Angeles County Metropolitan
Transportation Authority, and the New York State DOT, among many other entities. The
interest of state DOTs may be partially the result of a regulatory imperative created by
the FRA to include oversight of rail operations within their jurisdictions.
The course registrants also reflected a wide variation of ages, as indicated in Table 8.
The modal category was age 21–30 (33.8%), suggesting that in addition to students,
a significant portion of industry interest came from young professionals. On the other
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Table 7. Background of Course Registrants
Background Number of Registrants % of total
Student 172 34.8
Rail industry 141 28.5
Academic 47 9.5
Other professional 91 18.4
Retired 14 2.8
Other 19 3.8
Unknown 10 2.0
Total 494 100.0
Table 8. Age of HSLRS Course Registrants
Age Number of Registrants % of total
15 and below 14 1.0
16–20 40 8.1
21–30 167 33.8
31–40 91 18.4
41–50 75 15.1
51–60 71 14.3
61 and above 36 7.3
Total 494 100
hand, more than 20% of the registrants were 51 or older, possibly reflecting the interest
and need to understand high-speed rail among mid-career and senior professionals.
Visitors that enrolled for and completed online classes were invited to respond to a
survey about their experience. The most usable responses were collected for each of the
three modules in the HSR 101 class. Responses to these surveys are summarized in
Table 9. As described earlier, each module used a different delivery approach and were
evaluated individually. The investigators were seeking feedback on how students
reacted to varying mixes of pedagogy and technology. While the total of almost 70
responses is certainly significant, the decreasing response rates from Module 1 to 4
(ranging from 39 in the first module to just 6 in the fourth) make the results less
definitive.
Generally, the survey responses reveal a high degree of satisfaction with the HSR
101 course experience and do not vary noticeably among the specific modules. The vast
majority of respondents agreed that each of the three course modules were accessible,
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Table 9. Results from survey of HSR 101 course (by module)
Percentage that agreed with each statement
Survey item Module 1 Module 2 Module 3 Module 4
1. I had technology related problems in 24.2% 26.3% 20.0% 33.3%
viewing or participating in this module.
2 I was readily able to access and 90.9 94.7 90.0 83.3
participate in this module.
3. The topics covered and learning objectives 93.9 94.7 100.0 100.0
for this module were clear to me.
4. This module was well organized. 97.0 89.5 100.0 100.0
5. The layout of the module was clear 93.9 89.5 100.0 100.0
and logical.
6. I found that the content of this module 87.9 89.5 100.0 100.0
matched my expectations.
7. Completing this module made me 87.9 94.7 90.0 83.3
interested in learning more about rail 
and/or high-speed rail.
8. The learning technology (the way material 87.9 84.2 100.0 100.0
was presented) used in this specific 
module was user-friendly and facilitated 
my ability to learn the material.
9. Compared to other online courses or 18.2 21.1 30.0 16.7
modules I have participated in, I found this 
one more frequently had technological 
“bugs” that hindered the learning 
experience.
N = 33 19 11 6
clearly presented, well-organized, and matched their expectations for such a course.
With respect to the goals of the project, nearly all respondents from each module agreed
that the course made them “interested in learning more about rail and/or high-speed
rail.” Among this group or respondents, the type of learning technology used in the
three modules had no discernible impact on student assessments of their learning
experience.
The sole sore spot in the survey responses was a noticeable percentage of
respondents across all three modules that indicated that they had “technology related
problems in viewing or participating” and a similar percentage that found the course
“more frequently had technological “bugs” that hindered the learning experience” than
comparable courses. Given the fact the courses were assembled “from scratch” in a
limited-scope concept project, and some technologies were new to the project team,
some technological glitches were perhaps inevitable. A review of open-ended
comments did not reveal a particular pattern to complaints about the technological
aspect of the course.
In summary, most respondents who completed each of the four modules indicated
satisfaction with key mission-related components of the course. Although the modules
differed significantly with respect to pedagogy and technology, the small group of
respondents did not offer significantly different evaluations. 
7. CONCLUSIONS AND NEXT STEPS
This paper provided an introduction to the principles, methodologies and components
of online education and the extent in which transportation industry, especially rail
transportation industry, has taken advantage of these technologies. It also provided an
overview of the development of an online High Speed Rail Education System
(HSRLS), its initial contents, and analysis of its user characteristics, including limited
survey feedback on contents. 
While use of online technologies has been growing in double digits over the past
decade, its use in the transportation (and rail transportation) industry is still limited.
The private freight rail industry has been one of the leaders in the implementation of
online technologies for training purposes and has witnessed significant financial and
other benefits from the implementation, but online offerings have been developing
at a slower pace in academia. Online HSR education is even more limited, as HSR
is considered to be an extension of the general railway education and thus,
development of online approaches will progress in alignment with other areas of rail
transportation.
A proof-of-concept Web portal, called the High Speed Rail Learning System
(HSRLS) was implemented to assist in the development of nationwide High Speed Rail
educational and training capabilities through the use of Web-based technologies. The
HSRLS provided a first step toward the explicit goals of establishing an online system
that could develop into a clearinghouse for rail-related information and content; connect
teachers, trainers and students, both at pre-, and postgraduate levels; and be used to
collect information on various groups interested in obtaining information on HSR.
HSRLS uses three open source software systems (Joomla, Moodle and Joomdle) and a
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limited amount of content was developed in various formats as part of the proof-of-
concept portal development. 
Demographic data and user surveys were used to analyze the portal usage to date and
to evaluate the level of satisfaction with the educational modules and approaches. Data
indicates that the site has attracted a significant number of visitors from various
countries, professional backgrounds, and age groups. Over 4,000 unique individuals
have visited the site, and almost 600 visitors have registered for HSRLS courses. The
statistics indicate that the demand for accessible rail and HSR education and
information exists and it is not confined to students or rail professionals. Indeed, rail
industry and other professionals accounted only for half of the course registrants. On
the other hand, the average time spent on site during the visit was fairly brief, revealing
the decreasing time spent at specific locations by modern Web-users, which should be
remembered when developing future content to the site. Finally, the user satisfaction
survey of the most popular course, HSR 101, revealed no significant difference in user
satisfaction between individual modules, even though some of them included highly
interactive content instead of fairly basic presentation recordings. This study did not
evaluate learning outcomes for students participating in the multiple modes and types
of online learning, nor did it compare learning outcomes between online and face-to-
face learning environments. Students and instructors provided self-reported qualitative
data for the different modules (Table 9) and workshops, which were divided into
synchronous online, asynchronous online, synchronous face-to-face, and hybrids of
each, but the questions were not designed to evaluate learning outcomes.
Based on the proof-of-concept system, it is recognized that the site content should
be expanded to other rail topics on the next project phases, taking it a step closer to a
warehouse of various rail topics. Since users showed no preference toward a more
interactive content, the next phase of content development will place a high emphasis
on productivity with an objective of releasing high volumes of content in frequent
intervals (most probably in recorded presentation format) versus the more time
consuming approaches to develop highly interactive content. With more content and a
larger user sample size, the authors also suggest evaluating students on learning
effectiveness, content and delivery mechanism satisfaction, and other qualitative
differentiators between various online, face-to-face, and hybrid learning modes and
types. This data would provide industry and government, both within the rail industry
and across other industries, with valuable information on how to best teach technical
skills to an increasingly competitive, mobile, and dispersed workforce. 
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